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ABSTRACT
Purpose The Continuing Professional Develop-
ment Center of the Faculty of Medicine at Laval
University oﬀers an internet-based program on
evidence-based medicine (EBM). After one year,
only three physicians out of the 40 who willingly
paid to register had completed the entire program.
This descriptive study aimed to identify physicians’
beliefs regarding their completion of this online
program.
Methods Using theoretical concepts from the
Theory of Planned Behaviour, a semi-structured
telephone interview guide was developed to assess
respondents’ attitudes, perceived subjective norms,
perceived obstacles and facilitating conditions with
respect to completing this internet-based program.
Three independent reviewers performed content
analysis of the interview transcripts to obtain an
appropriate level of reliability. Findings were shared
and organised according to theoretical categories of
beliefs.
Results A total of 35 physicians (88% response
rate) were interviewed. Despite perceived advan-
tages to completing the internet-based program,
barriers remained, especially those related to phys-
icians’ perceptions of time constraints. Lack of
personal discipline and unfamiliarity with com-
puters were also perceived as important barriers.
Conclusions This study oﬀers a theoretical basis to
understand physicians’ beliefs towards completing
an internet-based continuing medical education
(CME) program on EBM. Based upon respondents’
insights, several modiﬁcations were carried out to
enhance the uptake of the program by physicians
and, therefore, its implementation.
Keywords: continuing medical education, e-learn-
ing, evidence-based medicine
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Introduction
Learning the principles of evidence-based medicine
(EBM) has not yet been shown to improve health
outcomes.1,2 Nonetheless, EBM is increasingly recog-
nised as the current paradigm of best clinical practice.
In fact, there is a general consensus that translating
EBM into clinical practice would reduce health in-
equities, an important goal of healthcare systems.3
Therefore, many medical schools are currently pro-
viding continuingmedical education (CME) activities
on components of EBM such as critical appraisal of
medical literature.4 However, teaching critical ap-
praisal skills and information mastery remains a
challenge.5,6 With the number of online CME activi-
ties growing exponentially,7,8 the use of the internet to
teach EBM principles might be one strategy to address
part of this challenge.9,10
The Continuing Professional Development Center
of the Faculty of Medicine at Laval University (Quebec,
Canada) has implemented an online self-tutorial pro-
gram to help healthcare professionals develop critical
appraisal and information mastery skills.11 An over-
view of the program content (in French) can be
accessed through the website infocritique.fmed.ulaval.ca.
The program is unique in that it was developed
following a survey among French-speaking physicians
that identiﬁed a need to improve knowledge and
competence in EBM. The instructional method con-
sists of problem-centred and self-directed learning
from clinical cases, critical reading of scientiﬁc articles,
interactive exercises and post-tests with feedback. The
program was modelled on established approaches to
teaching critical appraisal and information mastery.12,13
Information about the program was disseminated
through various means, such as advertisement on the
Faculty’s website, ﬂyers and word of mouth. Physicians
were oﬀered 12 CME credits for completing the
program.
A total of 40 physicians registered during the ﬁrst
year of the program and thus willingly paid to com-
plete the entire program. However, only three of the
registrants had completed all modules available after
the ﬁrst year. To better understand why so few regis-
trants had completed the program, a study was con-
ducted to assess the factors that could explain the lack
of participation among physicians.
Conceptual framework
It is believed that the lack of a conceptual and
theoretical basis could explain the limited success of
initiatives to change behaviours of healthcare pro-
viders.14–17 This study was based upon Aizen’s Theory
of Planned Behaviour (TPB),18 a model that has proved
relevant for understanding several behaviours of health-
care providers.19–22 Figure 1 illustrates the theoretical
relationships between behaviour and its determinants,
as proposed by the TPB.
The TPB postulates that the realisation of a given
behaviour (B) depends on the individual intention (I)
to perform this behaviour. In turn, the individual
intention is explained by three factors: attitude
towards action (AACT), subjective norm (SN) and
perception of behavioural control (PBC). AACT rep-
resents the evaluation of the advantages and disad-
vantages associated with the performance of a given
behaviour. SN consists of the perception by an indi-
vidual that signiﬁcant others will approve or disap-
prove of the behaviour in question. Finally, PBC
represents the extent to which an individual believes
that she or he possesses the resources and oppor-
tunities required to perform the behaviour.
Figure 1 Aizen’s Theory of Planned Behaviour18
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According to Aizen,18 the three determinants of the
intention (AACT, SN andPBC) depend on underlying
attitudinal, normative and control beliefs, respectively.
The modally salient beliefs are thus the most fre-
quently reported beliefs regarding the attributes of
performing a particular behaviour in the target
group.23 These modally salient beliefs are important
to understand the intention to perform a speciﬁc
behaviour in a given situation.
Methods
Participants and setting
All 40 physicians who registered for the program were
invited to participate on a voluntary basis in a tele-
phone interview at a time of their convenience. Up to
ﬁve attempts were made to contact all potential
participants at diﬀerent hours of the day over a two-
month period. Participants were classiﬁed into three
categories, according to the number of modules they
had completed:
1 users (CUs) – completed all ﬁve modules
2 partial users (PUs) – completed between one and
four modules
3 non-users (NUs) – did not complete any modules.
Some of the NUs had accessed the program but never
completed anymodule. This a priori classiﬁcation was
devised by the members of the research team and
based on the information tracked down from the
software by the program webmaster. The information
was further validated at the time of the interview.
Data collection procedures
This study was part of the formative evaluation
process of the program and was approved by the
Continuing Professional Development Center of the
Laval University. Verbal informed consent was received
from participants before interview. The interviewer,
an experienced research professional trained as an
anthropologist, explained the process and clearly
detailed what was expected from participants as well
as outlining anonymity and conﬁdentiality issues. No
ﬁnancial compensation was oﬀered to the participants.
The same questions were asked of all participants,
but the wording of questions was adapted to each
category of user. The interview guide consisted of
semi-structured open-ended questions based on the
TPB18 and inspired by previous research among health-
care professionals.24 Questions assessed physicians’
beliefs regarding attitudes and subjective norms, as
well as barriers and facilitators to completing the
program within one year. For example, CUs were
asked: ‘In your opinion, what are the conditions that
have facilitated your completion of the e-learning
programwithin one year?’ The same question adapted
for PUs and NUs was: ‘In your opinion, what are the
conditions that could facilitate your completion of the
e-learning programwithin one year?’ Interviews lasted
from 10 to 30 minutes. They were not recorded, but
the interviewer collected participants’ answers and
comments on a structured schema.
Analyses and coding
Interview content was transcribed into a computer
database. Three researchers proceeded independently
to content analysis. First, all transcripts were read for a
general understanding. Then, a data extraction sheet
was created by using a template analytic approach,
beginningwith a basic set of codes based on theoretical
categories. Themes were identiﬁed and classiﬁed under
the three theoretical categories of beliefs based on the
theoretical framework that was used: attitudinal, nor-
mative and control. Free categories were also used to
classify other types of content, such as suggestions for
improvement. Within each belief category, similar
response items were aggregated into themes. For
example, ‘Problemwith internet connection’, ‘Having
slow internet connection’ and ‘Losing connection’
were grouped under the theme ‘Technical problems’.
The number of quotes referring to the same themewas
compiled for each category of users (CUs, PUs, NUs).
Results
Characteristics of respondents
Of the 40 physicians who registered for the e-learning
program, 35 (88%) participated in this study. Three
were classiﬁed as CUs (completed the program), 11 as
PUs (partially completed the program), and the re-
maining 21 as NUs (did not complete any of the
program). Five registrants to the program (three PUs
and two NUs) did not participate in this study. Of the
ﬁve non-participants, one declined to participate and
the other four could not be contacted.
Characteristics of participants are presented in
Table 1. The majority of participants (83%) were
family physicians. Women represented just over half
(51%) of the sample. Mean age was 43.8 years  6.5,
ranging from 27 to 60 years. Participants in each
category of users were similar with respect to age,
gender and practice location.
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Salient beliefs
Overall, physicians perceived several beneﬁts related
to completing the online CME program. As shown in
Table 2, perceived advantages to completing the
program included acquisition of critical appraisal
skills, knowledge update and acquisition of skills for
searching clinical information on the internet. Other
beneﬁts related to program completion were to pro-
vide tools to teach residents and to interact with
pharmaceutical representatives. According to a CU,
the program succeeded in providing tools to appraise
the relevance of information to one’s practice:
‘It’s always good for my practice to have strict criteria for
evaluating multiple information sources such as scientiﬁc
journals, websites, pharmaceutical representatives ... It
allows me to better assess the relevance of this infor-
mation.’ (Respondent 25)
Few signiﬁcant persons or groups appeared to have
inﬂuenced respondents’ completion of the online
CME program. Many respondents believed that
completing the program was a personal process, so
they did not identify any person or group who could
support them in that activity. It is worth mentioning
that all three CUs answered in that manner. Thus,
completing the program seems to have been mostly
perceived as a personal decision. Nonetheless, team-
work, whether with residents or peers, was reported as
a source of motivation by a number of respondents.
Control beliefs explaining the barriers to com-
pleting the program can be related to the program
itself, the technology or the individual. Among the
barriers related to the program, respondents men-
tioned the length of themodules, their complexity and
the lack of suﬃcient feedback. As for the technology,
some respondents reported problems with the internet
connection and with the program software. Also, lack
of familiarity with computers was seen as a barrier for
some respondents, such as this PU:
‘I’m not familiar with computers ... One needs to use
computers regularly to become familiar with them.
Completing it [themodule]was not easy forme. I thought
it would have been easier.’ (Respondent 18)
However, the majority of perceived barriers were
those related to the users themselves, such as the
perception of time constraints and having other pri-
orities. As this NU indicates:
‘It requires time and discipline. You have to be auton-
omous. For a procrastinator like me, this is very hard!’
(Respondent 3)
Similarly, conditions believed to facilitate completing
the programweremainly related to individual factors,
such as motivation and imposing one’s self-discipline
to achieve the task. Other potential facilitating factors
mentionedwere related to the program itself, such as a
closer and more individualised follow-up, and a
reorganisation of the modules into shorter parts.
Table 1 Characteristics of participants according to category of users of the online CME
program on EBM
Characteristics User category
CU (n = 3) PU (n = 11) NU (n = 21) Total (n = 35)
Gender female 1 (33%) 7 (65%) 10 (49%) 18 (51%)
Mean age  SD (years) 42.0  7.5 42.8  8.7 44.6  7.9 43.8  6.5
Professional status
Family physician 3 (100%) 9 (82%) 17 (81%) 29 (83%)
Specialist 1 (9%) 4 (19%) 5 (14%)
Resident 1 (9%) 1 (3%)
Practice location*
Private clinic 1 (33%) 6 (55%) 11 (52%) 18 (51%)
Hospital 1 (33%) 5 (45%) 12 (57%) 18 (51%)
Community health centre 1 (33%) 2 (18%) 1 (5%) 4 (12%)
Emergency 5 (24%) 5 (14%)
Public health 2 (18%) 2 (6%)
Other 1 (5%) 1 (3%)
CU = complete user (all 5 modules completed); PU = partial user (1–4 modules completed);
NU = non-user (no module completed); SD = standard deviation
* Some physicians practised in more than one location.
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Suggestions for improvement
Participants’ suggestions to improve the online CME
program were also collected (see Table 3). The possi-
bility of completing the modules through online
interaction and collaboration with other learners
was proposed as a way of improving the program.
Other suggestions were to provide a printable version
of the modules (for example, as a pdf document), to
divide each module into smaller sections, and to get a
summary of one’s progress through the program with
periodic feedback. Some respondents also suggested
an extension of the period allocated to complete the
program.
Discussion
This study sought to identify factors that could explain
whymanyphysicians did not complete an online CME
program on EBM principles for which they have
registered. This study is the ﬁrst, to the best of our
knowledge, to use a theoretical approach to the
evaluation of an internet-based CME program on
EBM. Its results should improve our understanding
on how to eﬀectively translate e-learning of EBM into
healthcare professionals’ clinical practice for the fol-
lowing reasons.
Table 2 Frequency of salient beliefs associated with completing the online CME program on
EBM by category of users
Salient beliefs User category
CU
(n = 3)
PU
(n = 11)
NU
(n = 21)
Total
(n = 35)
Perceived advantages
Gives knowledge on critical appraisal 2 3 8 13
Develops internet research skills 4 4 8
Updates knowledge 1 2 3 6
Provides additional professional training 3 3 6
Gives tools to teach residents 3 3
Provides tools to interact with pharmaceutical
representative
1 2 3
Normative beliefs
Colleagues 2 4 6
Being in charge of teaching residents 3 2 5
Program managers 1 2 3
College of Physicians (CME credits) 2 2
Control beliefs – barriers
Lack of time 1 1 11 14
Technical problems 2 2 4
Lack of familiarity with computers 3 1 4
Lack of relevance to one’s interests 1 1 2
Lack of personal discipline 2 2
Control beliefs – facilitating factors
Extended time to complete the modules 5 5
Interest towards the topic 1 2 2 5
Personal discipline 2 2 4
Flexibility of the method 3 3
User-friendliness of the modules 3 3
Teamwork 2 2
Simplifying the modules 2 2
Recalls from program manager 2 2
CU = complete user (all 5 modules completed); PU = partial user (1–4 modules completed);
NU = non-user (no module completed)
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First, it is worth noting that the perceived advantages
of completing the program were in agreement with
general beneﬁts of CME, such as updating knowledge
and developing skills that can induce eﬀective change
in professional practice.25,26 This ﬁnding suggests that
emphasising beneﬁts related to the quality of patient
care could be useful in promoting the value of e-
learning on EBM among physicians.
Second, lack of time was by far the most frequently
reported barrier to completing the program. Phys-
icians’ perception of time constraints can be related to
contextual factors (such as the length of the modules
per se), but also to personal factors since it might refer
to their perception of the personal investment needed.
A lack of computer knowledge and skills has often
been identiﬁed as a major obstacle to internet adop-
tion in medical practice.19,27 Thus, completion of the
program could be encouraged by improving phys-
icians’ perception of ease of use and self-eﬃcacy. Also,
technological barriers, including problems with internet
connection, should be taken into account since they
could be easily modiﬁed.
Third, results regarding the inﬂuence of social factors
were mixed. Previous studies on physicians’ behaviours
have shown that social factors were not related to the
adoption of a new technology.21,28 Conversely, other
studies have found a strong relationship between phys-
icians’ normative beliefs and their intention tomodify
their behaviour.22,24 Some respondents mentioned the
possibility of teamwork as a facilitating factor in com-
pleting the program. Learning has been conceptualised
as a social process,29 and interaction between learners
and facilitators couldenhanceparticipation ine-learning
programs. Perhaps a virtual collaboration should be
integrated into the course framework. AsWong et al30
have pointed out, interaction with other participants
has been promoted as the key to e-learning, but this
might not be relevant to all curricula.
Although the present program was not constructed
with this in mind, some CME programs oﬀer inter-
active video-conference courses where many partici-
pants connect at the same time and are guided by a
facilitator.31,32 Indeed, this program addresses the
development of individual skills in critical appraisal
and EBM and opts for a self-tutorial method of instruc-
tion. A recent study33 found no signiﬁcant diﬀerences
between two forms of EBM teaching: one consisting of
directed workshops and the other consisting of a self-
directed computer-assisted program. However, self-
directed learning might not suit everyone. In their
evaluation of an online course, Greenhalgh et al34 found
that a structuredonline discussion, supported by a tutor,
was one of the learning strategies that worked best.
Thus, it would be interesting to further investigate the
inﬂuence of social factors on e-learning about EBM.
Finally, it appears that the evaluative process
associated with the present study itself had an impact
on program achievement, since eight physicians com-
pleted the program after being interviewed. Thus, this
study can be seen as a formative process which ad-
dresses users’ perceptions and provides useful insight
to adapt the e-learning CMEprogram to their needs.35
Strengths and limitations of the study
results
Previous studies have shown that online CME is a
viable option.33–37 However, knowledge is still lacking
to assess the eﬀectiveness of e-learning CME.34 In that
Table 3 Frequency of participants’ suggestions to facilitate the completion of online CME
on EBM by category of users
Suggestions User category
CU
(n = 3)
PU
(n = 11)
NU
(n = 21)
Total
(n = 35)
Printed version/access to material 1 3 1 5
Time extension 3 3
Individual proﬁle and follow-up 1 2 3
Online collaboration 2 2
Dividing modules into shorter sections 1 1 2
Teamwork 1 1 2
CU = complete user (all 5 modules completed); PU = partial user (1–4 modules completed);
NU = non-user (no module completed)
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regard, this study adds to the developing body of
knowledge on learners’ experiences with respect to
e-learning in the medical sphere by exploring quali-
tatively the perceptions of diﬀerent types of e-learners
(adopters, partial adopters and non-adopters). This is
also the ﬁrst study to focus on e-learning of EBM in a
French-speaking environment, thus adding to the
cultural diversity in the ﬁeld of implementation sciences.
Amajor strength of this study is its use of the TPB to
assess beliefs regarding perceived advantages as well as
barriers and facilitators to online CME.Using a theory
has the potential to: (1) facilitate the comparison be-
tween similar studies; (2) make it possible to carry out
a systematic review in this area; and (3) contribute to
the elaboration of a theoretical base for understanding
the decision making leading to this behaviour. Further
research could thus follow this process.
In spite of its interesting ﬁndings, this study has
some limitations. A ﬁrst limitation is the fact that it
was conducted with a small group of physicians who
paid registration fees to access a very focused e-learning
program. Therefore, we cannot assume that our results
are transferable to other clinicians and e-learning
CME activities.
Second, the data collection procedure was adapted
to ﬁt the schedule of busy clinicians. Interviews and
ﬁeld notes were used as the sole data sources. However,
interviews were not recorded. Therefore, it is possible
that other comments from the participants were
overlooked since we used semi-directed questions.
Using member checking could have increased the
likelihood that our interpretation of the data is in
line with what the participants had expressed.38
Our qualitative approach was based on a content
analysis using an existing theoretical framework that
was selected a priori. Other researchers might have
preferred amore inductive approach. Given the speci-
ﬁcity of the research question, we used the TPB as our
guide to organise interview content. The purpose of
using a theory was not to test hypotheses, but rather
to help us understand the reality and, eventually, to
generate hypotheses that could be tested in further
investigation.39
As a ﬁnal note of caution, it is not clear whether the
present results relate more to the completion of an e-
learning program or to the completion of a program
on critical appraisal skills and informationmastery, or
both. More studies comparing the teaching of EBM
skills through e-learning versus other delivery modes
are needed to address these issues.
Implications for practice and research
This study provides an example of a formative eval-
uation process that addressed family physicians’
perceptions and provided useful insight to adapt the
e-learning CME program to their needs. The results of
this study were considered in the development of a
second version of the program. This improved version
includes shorter and more interactive modules, in-
structions to download content to a personal digital
assistant, the capacity for participants to follow their
progression through the modules, and communi-
cation tools (email and forum) allowing online inter-
actions between learners themselves and between
learners and facilitators.
Conclusions
The role of information technologies in supporting
physicians’ practices and providing them with CME
will increase. This paper discussed the results from a
theory-based study of the salient beliefs of physician
intention to complete an internet-based e-learning
program on EBM. Findings suggest that although
physicians do perceive some advantages in completing
this program, barriers remain, most importantly time
constraints. Further research is needed in order to
understand e-learning integration into healthcare
professional practice.
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